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ABSTRACT .

Designed to m2et the job-related metric measurement
necds of intericr design students, this instructional packagde. is one
of five tor the home economics occupations cluster, part of a set of
55 packages for metric instruction in different occupations. The
package is intended fcr students who already know the occupational
terminology, xeasurement terms, and tools currently in use. Each of-
the five units in this. instructional package contains performance
objectives, learning activities, and supporting information in the
form of text, exercises, and tables. In addition, suggested teaching
techniques are included. At the back of the package are _
objective-based evaluatior items, a page of answers to the exercises
and tests, a list of metric -materials needed for the activities,
references, and a list cf suppliers. The material is designed to
accommodate a variety of individual teaching and learning styles,
e.g., independent study, small group, Or whole-class activity.
Exercises are intended to facilitate experiences with measurement
instruments, tccls, and devices used in this occupation and
job-related tasks of estimating and measuring. Unit I, a general
introduction to the metric system of measurement, provides informal,
nands-on experiences for the s+-udents. This unit enables students to
become familiar with the basic metric units, their symbols, and
Deasurement instruments; and to develop a set of mental references
' for metric values. The metric system of notation also is explained.

Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks. Unit 3
focuses on jok-related metric equivalents and their relationships.
Unit 4 provides experience with recognizing ard using metric
instruments and tools in cccupational measurerent tasks. It also
provides exr~rience in comparing metric and customary measurement
instrument it 5 is designed to give students practice in
converting -omary and metric measurements, a skill considered
.useful duriuy the trarsition to metric in each occupation. (HD)
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TEACHING AND LEARNING
THE METRIC SYSTEM

This metric instructional package was designed to meet job-related
metric measurement needs of students, To use this package students
should already know the occupational terminology, measurement

terms, and tools currently in use. These materials were prepared with -

the help of experienced vocational teachers, reviewed by experts, tested
in classrooms in different parts of the United States, and revised before
distribution.

Each of the five units of instruction contains performance objec:
tives, learning activities, and suppoting information in the form of
text, exercises. and tables. In addition, suggested teaching techniques
are included. At the back of this package are objective-based evaluation
items, a page of answers to the exercises and tests, a list of metric
materials needed: for the activities, references, and a list of suppliers.

Classtoom experiences with this instructional package suggest the

following teaching-learning strateges:

1. Let the first experiences be informal to make learning the metric
system fun,

(3=

Students learn better when metric units are compared to familiar
objects. Everyone should leam to “think metric.” Comparing
metric units to customary units can be confusing.

3. Students will learn quickly to estimate and measure in metric units
by “dotgg.”

1. Students should have experience with measuring activities before
getting too much informauan.i

5. Move through the units in an order which emphasizes the sim-
plicity of the matric system (e.g., length to area to volume),

6. Teach one concept at a time to avoid overwhelming students with

too much material,

Unit 1 is.a general introduction to the metric system of measure:
ment which provides informal, hands-on experiences for the students.
This unit enables students to become (amiliar with the basic metic
units, their symbols, and measurement instruments; and to develop a
set of mental references for metric values, The metric system of nota-
tiag 4150 is explgined. "

]

E1110

Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks.

Unit 3 focuses on job-related metric equivalents ard their relation:
ships.

Unit 4 prpv’ides experience with recognizing and Using metric
instruments and too)s in occupational measurement tasks. It also pro-
vides experience in comparing metric and customary measurement in-
struments.

Unit 5 is designed to give students practice in converting custom-
ary and metric measurements. Students should learn to “think metric”
and avoid comparing customaty and. metric units. However, skill with
conversion tables will be useful during the transition to metric in each
occupation. ‘

Using These Instructional Materials

This package was designed to help students learn a core of knowl-
edge about the metric system which they will use on the job. The
exercises facilitate experiences With measurement instruments, tools,
and devices used in this occupation and job-related tasks of e~umating
and measuring.

This instructional package als - was désigned to accommodate 3

variety of individuat teaching and I «rv.ng styles. Teachers are encour-

aged to adapt these materials to thewr v 4n Jasses. For example. the
information sheets may be given to stud.ts for self-study. References
mayf be used as supplemental resources, Exercises may be used in inde-
pendent stydy, small groups, or whole:class activities, All of the
iatetials can be expanded by the teacher.

L Gloria § Cooper
Joel H. Magisos
- Editors

This publication was fevelaped pursudnt 10 cONLACl Ng OEC0 749335 wih the

Gheeau of Jceupationat ani Artult Educanon, LSeR gpdrmem of Health, Educa
san and Welfare However, the 0pinons expressed herein do not necessanly

reflect the posmon o pohey of the US Offce of Egucanon and no officil
* pnctyrsement by the U S Othce of Education should be inferred
Lt




L SUGGESTED TEACHING SEQUENCE

- These ntroductory exerelses may tequire
two or three teaching periods for all five
areds of meastirement.

Exercises should be followed mn the order
given to hest show the relationship
hetween length. area, and volume,
Assemble the métric measuring devices
(rules, tapes, seales, thermometers, and
measuring containers) and objeets to he
meastired. '

Set up the equipment al work stations
fur use by the whole elass or as ndividu-
alized resouree detisities,

Have the students estimate, measure, and
record using Exercises 1 through 5.

Present information on notation and
niake Tahle T avalable.

Follow up with group diseussion of
activities. '

"

#(0her schooldeparizents may have devices which

can b used Mot supphiors are fisted n the relerenee

section

5

)

THE CENTER FOR VOCATIONAL EDUCATION

‘»

~

OBJECTVES

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass, and
' Temperature Fxercises, using the metric terins and measurement devices listed here.

Ny

v

State or shuw a

phyocal referenee for

millilitre (mit

v o e o e e VU S U U PR SR -
* EXERCISES
SKILLS i ]
Lane: 1 Area Volume or Capacity Mo Temperature
pp d-1l mp 56 ipp.7-B) fpp ¥-10) il
Recogmgean use the = [ milbmeire: tmm) T oqure cubie cent gam g degree Celaiug
amit and ity symbol for centimetee Mot 1em ') N
centimetre-(rm) Siem*) Rlgram 1 kg)
Select, use, and read the  |s " cubic metre
. I
approfingie measuring metee imt square {m ! | /
instruments for metre ,
m* hitee {1} .

Fatmate within 237

of the aetual measure

herght, width, ve
Tength of nhpeety

rapaeity of

coRLers
!

the mass of objects
in‘grams-and kilo-

grams

the temperature of
the air ve & hguid ?

Rt cor-vetly

metre sick, mefne

tupe meastre, and

melric rulers

meastiremenls
on graduated
volume measur
ing devices

A kilogram scale
and o gram scale

A Celsus thermometer

Y,
L L

RI'LES OF NOTATION

Symbols are not capitalized uniess the unit is a proper name (mm ot NSIN

Symbols are not folfowed by periods (m not m.).
Symhols are not followed by an s for plurals (25 ¢ not 25 gs)
A space separates the numerals from the unit symbols (4 Inot 41).-

4 v,

Litre-and metre can be spelled either with an e or er ending.

Spaces, not comymas, are used to separate large numbers into groups of three
dgits (43 271 kmngt 15,271 Km). | I
A zero precedes the decimal point if the number is less than one (0.52 g not .52 g).

Information Sheet 1
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METRIC UNITS, SYMBOLS, AND REFERENTS

Quantity Metric Unit Syinhol [ Useful Relerents
length millimetre mm Thickness of dime or paper
clip wire
| centimetre om_ Width of paper clip
X T
metre m Height of door about 2 m
kilometre km '13-mindte walking distance
Aren square, ‘ Area of this space
contimetre em’
sauare metre m’ Area of cazd table top
heetare ha Foothall field including sidelines
and end zones
Volume and millilitre ml Teaspoon is 5 ml
Capacity ,
3 Al litre I Alittle more'than | quart -
cubie
centimetre m' Volume of this container
cubie metre m A little more than a cubic yard
Mass milligram ny Apple seed about 10 mg. grain of
galt, | my
ram ¢ Nickel about 5 g
Kilogram ke Webster's Colleglate Dictionary .
-1 metrie ton
(1000 kilograms! |t Volkswagen Beetle

THE CENTER FOR VOCATIONAL EDUCATION
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Table 1-a

METRIC PREFIXES
1000000=10" | mega(mBga) \
1000=10" | kilo (K3 | &
100=10° | hecto (WEKt5) | h
10= 10!' deka (dék %) ") da
Rase Unit 1 10" /
01:10" | decitd®D | d
e 001=10" ('enti(sﬁn'tLil S
0001=10"" | mill mli) m
0.000001 =107 | micro(mikro) | M

Table 1-b
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LINEAR MEASUREMENT ACTVITIES < (" -

3+ Choose a partaer tostan’d ,

, o ' : at your side. Move apart
. Metre, Céntimetre, Millimetre o o sofhatyoucanputfne
Y K ' k toe + end of a metre stick on
' I . 7 your partper's shoulder
, . , . anq the other end onv '
1 THE \mm L S .+ your shoulder. Look at

the $pace between you,”
RJ

DFVl-LOP \HHI\‘G POR T, SIZE OF \'VI]- FRF ‘

AT . i’ . ot ) L
-1, - Pick up one of The' metre " . THAT [S"I‘HEWID’!‘HOFAAETRI:]! \d
. uksandsmm}ﬁ}unon thv v N ,
""ﬂoor Hold it in place with ‘ - | ernre
A one hand. Walk : al;oundtha, B. D;)’\)JIOPYOUR.»\BII,ITYTO ESTIMATE IN METRES
stick. Now stand next to - - ) . T
the stick, With your other |1Now you will improve your ability to estimate in metres.
hand. touch yourself where Remember whete the length and height of & metre as on your
the top of the metre stick body | ”
. comes on Yo, , L " SN :
| ' For each of th following items: o S ,
e I ’ ‘ , hqumatethesn?eofthe1temsand\mteyouresti;nateiﬁLhe
HIATIS TIOW HIGH A METRES: : ' . ESTIMATE celumn Measure the size with your metre stick

and write tfe arisweF in the \IE &SURE\IE\IT column Y

. Decide how (low your estimate was, to the aatual measre, lf

[lold one arm out straight t yout estimate was within 25% of the actual measure YOU are’a
at shoulder height, Put “Metric Marvel '

 the metre stick along this

[ &)

armuntit the egd hits the . . How Close -
end of your finfers. Wherer o Fstimate Measyremeny Were You?
is the other entl of the ' (m) (m) @
metre stick” Towch your- 1. Height of door-knob
self at that end. ~ from floor. —_
“ 9. Height of door, '
; 3. Length of table. ‘ ‘
"-" y <,.l ';. seqv ' _" ‘ ‘ , ;
. THAT ISHOWLONG A .\Ih!l{h 5! i Wldth of table.
: 5. Length of wall of '
: this room, B 4
- . | o ' . 6. Distance from ‘ y) . .
. S . you to wall. " - 1
E{ THE CENTER £OR VOCATIONAL EDUCATION - / T ‘
1 s a | Ty Co Exercsse1
(€ . , .

. . o . N | (contmued on next page) 1
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[ ‘THE CENTIMETRE (cm) | 1. THE )ﬂLLlME’l'RE (mm)
There are 100 rentimetres m onw metre IF there are | metres and There are 10 millimetres in one centimetre. When a measurement is
3 centimetres, you wnite 403 em | (4 x 100 em) + 3 em = 100 em 9 centimetres and 5 millimetres, you write 20 mm [(2x 10 mm)
+3em). “+5mm=20mm +5 mm]. Thereare 1000 mm in Im,
A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE A DEVELOP A FEELING FOR THE SIZE OF A MLLIMETRE
1. Hold the merric rler against the width of your thumbuail . Using a ruler marked In nillimetres, measure:
Caeida e it . T
llow widesit? ___ «m , } 1, Thickness of a paper clip wire. mm
9 Measure your thumb from the first joint to the end. o : A
- 2. Thickness of your fingemail. mm
3. Width of your fingernail.“ m

3. Use the metvic ruler to find the width of your palm,
1. Diameter (widthjof a coin.

em —_—
4. Measure your indes or pointing finger. How long s it? 5. Diameter (thickness) of your pencil. ____ mm
‘m 6. Width of a postage stamp. —  mm
. 5. Measure our wrist with a tape measure. What is the distance
around it? em - .
6. e thetape meret id sour v e, ____ e B. DEVELOP YOUR ABILITY TO ESTINATE IN MILLIVETRES
B, DEVELOP YOUR ABILITY TO ESTIMATE [N CENTIVETRES " You are now ready to estimate in millimetres. For each of the
‘ following items, follow the procedures used for estimating in
You are now ready 1o estimate in centimetres. For each of the metres,
following items, follow the procedures used for estimating in How Close
metres. ‘ Estimate Measurement™ Were You?
[ow Close (mm) (mim)
Estimate Measurement  Were You? 1. Thickness of 4 !
| (em) (cm) nickel,
b qufngth of apaper 2. Diameter (thickness)
- . ofabolt
2. Diameter (width) ’
of 3O, P 3. Lengthof a bolt.
1 Vidthofa 4, \Nﬁdthofasheet
postage stamp. 0. paper |
© 1 Lengthola | 3, lhéckr;efsofaboard
‘¢ ; pencil. : ~ ordesktop.
5. Width of a sheet b gh::k"“so”
of paper. ution.

Q - THE CENTER FOR VOCATIONAL EDUCATION

- ' Exercise 1

1
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COVER THE SURFACE.

L.

2.

5
) TIVITIE
AREA MEASUREMENT ACTI ‘ 3 B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE
, CENTIMETRES
Square Centimetre, Square Metre
You are now ready to develop your ability to estimate
. in square centimetres.
WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE _ |
SAVING HOW MANY SQUARES OF A GIVEN SIZE 1T TARES TO Remember the size of a square centimetre. For each of the
) following items, follow the procedures used {or estimating in
‘ metres.
. THESQUARE CENTIMETRE {cm*) ‘ How Close
| Fstimate Measurement Were You?
A DEVELOP A FEELING FOR A SQUARE CENTIMETRE (em’) (em )
Take a clear plastic grid, or use the grid on page 6. L. Index card.
Measure the length and width of one of these small 2. Book cover.
squares with a centimetre ruler. 3. Photograph.
THATIS ONE SQUARE CENTIETRE! 4. Window pane or
desk top.
Place your fingernail over the grid. About how many
squares does it take to cover your fingernail?
m Il THESQUARE METRE (')

-7

Place a coin over the grid. About how many squares

does it Lake to cover the coin? em?

Place a postage stamp ovet the grid. About how many

squares does it (ake to cover the postage stamp?

em?

Place an envelope over the grid. About how many
squares does it take to cover the envelope!
)

cm
Measure the length and width of the envelope in centi-
metres. Length cm; width cm.
Multiply to find the area in square centimetres.

¢ mx___om= em'. How
close are the answers you have in 6. and in 7.7

‘{ THE CENTER FOR VOCATIONAL EDUCATION
Q | .

A. DEVELOP A FEELING FOR A SQUARE METRE

1. - Tape four metre sticks together to make a square which
is one metre long and one metre wide.

2. Hold the square up with one side on the floor to see how
big it is.

3. Place the square on the floor in 2 corner. Step back and
look. See how much {loor space it covers.

4. Place the square over a table top or desk to see how
much space it covers.

5. Place the square against the bottom of a door. See how
* much of the door it covers, How many squares would it
take to cover the door? m?

THIS IS HOW BIG A SQUARE METRE IS!

Exercise 2
(continued on next page)

15
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DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE
METRES

You are now ready to estimate in square metres. Follow the
procedures used for estimating in metres,

tlow Close
Fstimate Measurement  Were You?

) )

Door,

CENTIMETRE GRID

Full sheet of
newspaper,

(Chalkboard or
bulletin board.

Floor,
Wall,
Wall chart or poster.

Side of file cabinet. .

ia!
‘ ---I:.K THE CENTER FOR VOCATIONAL EDUCATION

Exercise 2



VOLUME MEASUREMENT ACTIVITIES
Cubic Centimetre, Lifre, Millilitre, Cubic Metre

[ THE CUBIC CENTIMETRE (cm') o
A DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. . Pick up a colored plastic cube. Measure its length,
height, and width in centimetres.

THAT [SONE CUBIC CENTIMETRE!

[ S

Find the volume of a plastic litre box.

2. Place a ROWof cubes against the bottom of one side
of the box. How many cube: fit in the row?

b. Place another ROW of cube against an adjoining side
of the box. How many rows fit inside the box
to make one layer of cubes?

How many cubes in each row?

How many cubes in the layer in the bottom of the
box?

c. Stand a ROW of cubes up against the side of the box.
How many LAYERS would fit in the box? __

How many cubes in each layer? _____

How many cubes fit in the box altogether? ______ .

T'iE VOLUME OF THE BOX IS CUBIC
. ANTIMETRES.

d. Measure the length, width, and height of the box in

centimetres, Length ___ cm; width em;

height em. Multiply these numbers to find
the volume in cubic centimetres.

[}
em X emx m= o',

Are the answers the same in c.and d.”

W& 14 CENTER FOR VOCATIONAL EDUCATION
Q | |

B, DEVELOP YOUR ABILITY TO ESTIMATE [N CUBIC
CENTIMETRES
N
You are now ready to develop your ability to estimate.
in cuhic centimetres.

Remember the size of a cubic centimetre. For each of
the following items, use the procedures for estimating in

metres.
| N How Close
" Estimate Measurement Were You’

Cofed) ()

1. Index card file
hox.

9. Freezer container. —

3. Paperclipbox. - —_

4, Box of staples.

. THE LITRE (1)
A. DEVELOP A FEELING FOR ALITRE

1. Take a one litre beaker and fill it with water,

9. Pour the water into paper cups, filling each as full as you
ysually do. How many cups do you fill?

THAT IS HOW MUCH [SIN ONE LITRE!
3. Pl the litre container with rice.

THAT IS HOW MUCH IT TAKES TO FILL A ONE
“ITRE CONTAINER!

Exercise3
' (coptinued on next page)

SRR {1
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES

You are now ready ‘o develop your ability to estimate in
litres. To write two and one-half litres, you write 2.3 1, or

2.5 ltres, To write one-half litre, you write .51, or 0.5

litre. To write two and three-fourths litres, you write
2.751, 0 2.75 litres.

For each of the following items, use the procedures for™

estimating in metres,
b How Close

Estimate Measurement Were You?
(I ()

1. Mediumsize
freezer container.

2 Large freezer
container.

3. Small freezer
-ontainer.

4 Bottle orjug.

.. THE MILLILITRE (ml)

There are 1 000 millilitres in one litre. 1000 m! =1litre. Half
alitre is 500 millilitres, or 0.5 litre = 500 ml.

A, DEVELOP A FEELING FOR A MILLILITRE

" 1. Fxamine a centimetre cut:e. Arthing which holds
1¢m? holds 1 ml.
9. Fill 2 1 millilitre measuring spoor with rice. Empty the
spoon into yout hand. Carefully pour the rice into a
small pile on a sheet of paper.

THAT IS HOW MUCH ONE MILLILITRE [S!

3. Fill the 3 ml spoon with rice, Pour the rice into annther
pile on the sheet of paper. ‘

THAT IS5 ! \ﬂL[ILIT‘{ES Ok ONE FF\QPOO\'

4. Fill the 15mlspoonwnhnce. Pour the nce into a third -

pile on the paper:
THAT IS 15 MILLILITRES, OR ONE TABLESPOON!

v

KC

wll Toxt Provided by ERIC

I THE CENTER FOR VOCATIONAL EDUCATION

v,

)

'DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES

B.
You are now ready to estimate n milltres. Follow the
procedures used for estimating metres.
How Close
Lstimate Measurement Were You? °
(ml) (ml)
1. Small juice can.
2. Paper cup or tea
cup.
3. Soft drink can.
4. Bottle.
THE CUBIC METRE (m’) ‘
A DEVELOP A FEELING POR A CUBIC METRE
'1; Place a one metre square on the floor next to the wall
9. Measure a metre UP the wall.
- 8. Picture a box that would fit into that space.
. THAT IS THE VOLUME OF ONE CUBIC METRE!
B DEVELOP YOUE ABILITY TO ESTIMATE 1N CUBIC VETRES —
For each of the f:flowing; iiéms,'follow the estimating proced:
ures used hefaie. .
‘ How Clese
Estimate Measurement Were You?
m) " (m)
I Office desk. -
2. File cabinet.
3, Smallroom. ' e
Exercise 3



MASS (WEIGHT) MEASUREMENT ACTIVITIES

Kilogram, Gram.

~The mass of an object is a measure of-the amount of matter in the
object, This amount is always the same unless you add or subtract some
matter from the object. Weight s the term that most people use when
they mean mass. The weight of an object is affected by gravity; the
mass 6f an object is not. For example, the weight of a person on earth
might be 120 pounds; that same person’s weight on the moon would be
20 pounds. This difference is because the pull of gravity an the moon
is less than the pull of gravity on earth. A person's mass on the earth
and on the moon would be the same. The m.ric system tloes not
measure weight-{t measures mass. We will use the term mass here,

Tite symbol for gram is g.
~ The symbol for kilogram is kg,
- There are 1 000 grams in one kilograni, or1000g=1kg
Half a kilogram can be writien as 500 gyor 0.5 kg, ‘
& quarter of a kilogram can be writte 33‘3250 gor 0.25 kg,

Two and three-fourths kilograms is written as 2.75 kg.

[ THE KILOGRAM (kg)

DE\"ELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find:the mass of the itenis on the Lable.
" Before you find the mass, notice how heavy the object “feels”
and compare it to the reading on the scale or balance.

mummm FOR VOCATIONAL EDUCATION
A '

.Cfl:&-culob—b

Mass
(kg)
1 kilogrambox. s - ____
Textbook. U
Bag of sugar. —
Package of paper. o ’
’Your OWN 1SS, —

’

DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

For the folowing ems ESTIMATE the mass f she cbjctn

., kilograms, then use the scale or balance to find the exact mass

of the object. Write the exact mass in the MEASUREMENT
column. Determine how close your estimate is:

_ How Close
Estimate Measurement Were You?, -
(kg) (kg)
Bag of rice.
Bag of nails. ,
Large purse or -
briefease.
Another person,
Afewbooks. .
Exercise 4
{continued on next page)
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A. DEVELOP A FEELING FOR A CRAN

1. Take a colored plastlc cube, Hold it in yourhand

Shake the cubelin your palm as if shaking dice. Feel the
pressure on your hand when the cube is in motion, then

) when it is not in motion.
THAT IS HOW HEAVY A GRAM IS!

9. Take a second cube and|attach it to the first. Shake the
cubes in first one hand ad then the other hand; rest

* the cubes near the tips of your fingers, moving your
hand up and down.

THAT IS THE MASS OF TWO GRAMS! -

3. Take five cubes in one hand and shake them'around.
THAT IS THE MASS OF FIVE GRAMS!;

!
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. Two thumbtacks. -

[

: DEVELOP YOUR ABILITY TO ESTIMATEIN G /

. You are nw ready to 1mprove your ablhty to eqnmate in

grams. Remenber how heavy the 1 gram cube is, how heavy
the two gram cubes are; and how heavy the five gram cubes

are. For each abthe following items, follow, the procedures

used for estimating in kilograms,

How Close
Estimate Medsurement ~ Were You?:

Y

Pencil.

Two-page letter
and envelope,

Nickel.
Apple. -

Package of
margarine.

Exercise 4




TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

I DEGREE CELSIUS ('C)

[

Degree Celstus (*C) is the metric measure for temperature.

A. DEVELOP A FEELING FOR DEGREE CELSIUS

Take a Celsius thermometer. Look at the marks on it

1.

(S

Find 0 deggees.
WATER FREEZES AT ZERO DEGREES CELSIUS(0°C)
WATER BOILS AT 100 DEGREES CELSIUS {100°C)

Find the temperature of the room. °C. Isthe
room cool, warm, or about right?

Put some hot water from the faucet into a container.
Find the temperature, °C. Dip your finger

" quickly in and out of the water. [s the water very hot,

¢ y

hot, or just warm? , 4

Put some cold water in a container with a thermometer.
Find the temperature. . °C. Dip your finger iffo
the water. Isit cool, cold, or very cold?

A

Berd your atm with the inside. of your elbow around the

* bottom of the thermonfeter. After about three minutes

find the temperature. °C: Your skin tempera-
ture is not as high as your bodY temperature.

NORMAL BODY TEMPERATURE.S 37 DEGREES
. CELSIUS (37°C). ‘

AFEVERIS3OC. . —
AVERY HIGHFEVERIS40°C.

‘the water.

1

DEVELOP YOUR ABILITY TO ESTISIATE [N DEGREES
CELSIUS

For each item, ESTIMATE and write down how many degrees
Celsius you think it is. Then measure and write the MEASURE-
\ENT. See how close your estimates and actual measure-

ments are.
How Close

~ Estimate Measureraent Were You?
¢ (°C) (°C)
Mix some hot and '
cold waterina
container. Dip your
finger into the
water..

Pour out some of -

the water. Add some
hot water. Dipyour _, >
finger quickly into- -

Outdoor tempera-
ture.

Sunny window sill.

;\ﬁx‘ of ice and waler. ;‘

Temperature at

floor. . \

Temperature at ¢ _
ceiling. , ‘
. ) —

o

I Exercise 5
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METRICS IN THIS OCCUPATION —

UNIT

Changeover to the metric systemis under Way. Large corporations are already using
metric measurement to compete in the world market. The metric system has been used in

OBJECTIVES various parts of industrial and scientific communites for years. Legislation, passed in
. ‘ 1975, authorizes an orderly transitiop to use of the metric system. s businesses and
The student will recognize and use the metric - dustries make this metric changeover, employees will need to use metric measurement
terms, units, and symbols used in this occupa- in job-related tasks.

tion. .
Table 2 lsts those metric terms which are most commonly used in this occupation.

" @ Givenametric unit, state its use in this These terms are replacing the measurement units used currently. What kinds of job
related tasks use measurement? Think of the many different kinds of measurements you
. now make and use Table 2 to discuss the metric terms which replace them. See if you
o Givena measurement task in this occupa: can add to the list of uses beside each metric term '

tion, select the appropriate metric unit .

and measurement tool.

occupation.

’

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools {rules,
tapes, scales, thermometers, etc.) and.
objects related to this occupation.

9 Discuss with students how to read the
tools.

Information Sheet 2 and Table 2.

3. Present and have students discuss ' | (l\
- , |

4. Have students learn occupationally-
related metric measurements by complet:
ing Exercises 6 and 7.

5. Test performance by using Section A of
“Testing Metric Abilities.”

)

THE CENTER FOR VOCATIONAL EDUCATION | Information Sheet 2 29




Metric Units for Interior Design Assistant

Quntity Unit Smbol | U
Length millimetre mm Architectural drawings: floor plans; wood, hardware, bolt and screw
dimensions; furniture arrangements on paper; wrench sizes; drafting
paper dimensions,
centimetre . om Small furniture; windows; fabric lengths and widths; height of lamps;
height and diameter of Jampshade; dimensions of picture frame.
metre ’ m Room size; equipment and furniture size; fabric lengths * 1d widths;
spacing of trees or shrubs for landscaping; heighta trees; architectural
~ drawings. carpeting; window treatments; wall coverings.
Area ' square centimetre cm Picture/decoration arrangement; speciality fabric coverings for small
" areas: tile coverage; wall covering, '
square metre m? | Carpeting, window coverings; room sizes; furniture; picture/decoration
arrangements; wall covering. .
Volume/Capacity cubic centimetre em® Size or capacity of small objects or appliances.
. i cubic metre m Volume of room: volume ot capacity of large appliances;* storage |
- * aress; trucking or shipping space,
millilitre ml Small liquid yolumes; size of glasses, vases, and containers; paint.
litre | Size of larger liquid containers; paint; capacities of applianceﬁ, equipment, '
. and built-ins, : .
Mass ' gram ‘ g Mailing and shipping packages; selecting sdpports for pictures, art objects,
+{  appliances, lamps; purchasing hardware, stone, dry and metal products
kilogram kg by mass; furniture. ' ‘
Miumination ' lumens per square metre im/m” Intensity of light on a given space; planning light levels.
(also called lux) l Ix

given either in cubic metres ot litres. Standards have not yet been defined by manufacturers.

*Storage capacity of refrigerators and freezers may be
90 North Wacker Drive, Chicago, L 60606.

Obtain current information from the Association of Home Appliance Manufacturers,

[l
¢

Table 2

| ‘f . THE CENTER FOR VOCATIONAL EDUCATION
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TRYING OUT METRIC UNITS

To give you practice with metric unils, first estimate the measure- Estimate Actual
ments of the items below. Write down your best guess next Lo the item,
Then actually measure the item and write down your answers using the . 16. Floor space of a sofa
correct metric symbols.. The more you practice, the easier it will be.
' : 17. Storage area
Fstimate Actual - ‘
‘ : \h\ Small box or package
Length ‘ ~
1. Height of a lamp Volume/Capacity
. 1 19. Freezer container
2. Diameter of lamp shade S ST
. . ¢
20. Bud vase
3. Picture frame
91, Brandy snifter or bow!
4. Graph paper
5 Pencil 22, ‘Large vase
-
6. Index card Mass -~
23. Sample book
7. Table top - \
: _ 2, Hardware '
8. Ceiling height
- 25. Accessories
9. Window width and height ~
26.. Large vase filled with water
" Ared —
10, Light switch plate 2. Large framed picture
| 11, Desk top 98, Quantity of stone or bricks
12. Classroom floor Temperature
, 2. Room '
13, Window .
J0. Outside
14. Wall .
- 31, Cold tap water ..
15. Floor space of a chalr
32, Hot tap water
Exercise b

THE CENTER FOR VOCATIONAL ZDUCATION
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DESIGNING WITH METRICS

It is important to know what metric medsurement (o use. Show

whe measurement to use in the following situations. 19. Width of upholstery fabric

——

90, Eapacity of an aquarium tank

1. Length of picture frame

91. Mass of a )ag of (Iecoratne

2. Height of rocking chair " pebhles
3. Width of book case o 99, Quantity of paint for painting
" © . aroom |
4. Nelume oceupied by chest of :
drawers

' 5. Width of door

6. Width of hallway

| " Len;;th of a wall

8. Floor occupied by couch ,

9, Size of a hed

0. Area nf kitchen island

11. Size of 1 foor tile

i, p— —

12. Area o room

13. Din:ensions. of wood panel

14, Length and diameter of a bolt ~ : # @

15. Mass of a lange framed pictine

16. Quantit: of wall covering ' |

" —p——

17. Lignt level for reading area

16 Lenghof s el

Exercise 7

THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

OBJECTIVE

The student will recognize and use met:
" ric equivalents.

o Given a metric unit, state an equivalent
in a larger or smallel metric unit.

SUGGESTED TEACHING SEQUENCE

. 1. Make available the Information Sheets
(3-8 and the associated Exercises
(8- 14). one at a time,

2. Assoon a5 you have presented the
[nformation, have the students complete
each Exercise.

3, Check their answers on the page titled
ANSWERS TO EXERCISES AND
. TEST., .
4. Test performance by using Section B of
“Testing Metric Aoilities,"

‘{ THE CENTER FOR VOCATIONA}, EDUCATION
[€) y

LRIC

| Centimetres and Millimetres

METRIC-METRIC EQUIVALENTS ~

: (fl- 3 r\@ / !

12 34 56 N2 3 4 5 6
A |

Look at the picture of the nail next to the ruler. The nail is 57 run long, This is 5 em+ 7 mn,
~ There are 10 mmin each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
Tmm=0Tcm,s057mm = §em+7mm :
3em+0.7em
57 em. Therefore 57 mm s the same as 5.7 cm.

1

Now measure the papet clip. It is 34 mm. This is the same as dem+ mm. Since each
millimetre is 0.1 cm (one-tenth of a centimetre), d mm=______cm. So, the paper clip is
Jdmm=3em+dmm - o

= 3em+ 0.4 em

= 34 cm. This means that 34 mm is the same as 3.4 em.
. o

e

Information Sheet 3

Now you try some.

a) 6mm= e cm o) 132mm. = . cm
, b) 583 mm = em f) 802mm = —=—cm
¢) ¥mm= —_cm | g)-1460mm E e (M
" d)680mm= e em h) 2307Tmm = e cm
4 e -
Exercise 8

37
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;(Metres, Centimetres, and Millimetres

There are 100 centimetres in one metre, Thus,

Im= 2x100em= 200¢m,
Ime= 3x100cm= 300cm,
8m= 85 (00cm= R00em,
36m =36 1 100 ch = 3 600 em.

v

7/
There are 1 000 mllimetres in one metre, so

Im= 2x1000mm= 2000 mm. b
dm= Jx1000mm= 3000 mm
V. 6m= 6x1000mn= 6000 mm,

"1 From vour work with decimals you should know that

one-half of a metre can be wnitten 0.5 m (five-tenths of 4 metre),
one-fourth of a centimelre can be written 0.2 2em
N[ (twentyfive hundredths of a centimetre).

This means tMwt 1f vou want to change three-fourths of a metre to |
" millimetres, you would multiply by 1 000. So

0.75m= 0.75x 1 000mm" ,
2 1(m\l(]{)l)mm
~ Lo

= fox qo0mm

5y 10 mm

24m =24 x 1 000 mm = 24 000 mm ' B

Y
Millilitres to Litres |
Thete are 1 000 millilitres in one litre. This means that
2000 mililitres 15 the same as 2 litres,
3000 m!is the same as 3 litres,
000 mis tiye same as 4 litres, |
12 000 ml is the same asl‘l!itres. . " . {

Since there are 1 000 millilitres in each litre, one way to change milli
ltres to litres is todi\'idebylQOO."Forexample, C :

1000 ' .
1000 m| = Tggq litre = 1 litre.
000 .
2000 m = %O—E))ﬁjures = 2 litres,

And, as a final example,

28000 'gg-og-l 281
ml T itres = 28 litres.

i

What if something holds 500 ml? How many litves s this?, This s
worked the same way. ‘

5 . & (P
500 ml :'1_5%% litre = 0.5 litre (five-tenths of alitre 1. S0 500 ml

s the same as one-half (0.5) of a fitre.
Change 57 millilitres (0 litres.

57 mi= l ()Onhtre 0.057 lnreiﬁft\ SPVER lhou\andthe ofa

\

litre).

Fill in the following chart.

, ¢ metre centimet millimette
¥ / m em mm
N
: 1 100 1000
J 200,
3
9 .
5000
7 . ‘
0y Kl) ' A
067 ¢ Hil ]
: 35 15
38 : |18
639

Exercise 9

' (= T50mm. This means that .75 m - 750 mmn !
lnformation Sheet4 - -

- )
Information Sheet 5 "

Now you try some, Complete the following chart. -

millilitres litres
(ml) ] () . :
3000 3 ‘ ,
6000 :
8
PLO00
PR
00 0.3 .
00 . N
350 \ ‘ ! )
~ 047 . _ 39
25 0 ' '

 Exercise _10.
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Litres to Millilitres Kilograms to Grams
. - o, .
What do vou dof you need to change Ditres to millibtres” Remember, To changeldfograms to grams, you .nultiply by 1 000,
there are 1 000 muattilitres i one Litre, or Ulitre - 100 ml, ' -
. ' b kg Xl 0w =3 000 g, .
W, : 93 kg=24 1000 20000,
075 ke= 0T T00gE=  Ta0g
D Ntres 2 v T0d0 = 2000 ], ? \ 7
T hres- T i00mE= 7000w, ‘ Information Sheet 8
B Dtres =10 5 1000 ml =13 000 ml, - Complete the following chart,
C005 e = 06Ax 000 ml = 63
L 0.65 lre 6ax 1000ml= 630ml. y ——
. kilograms grams
‘ ‘ information Sheet 6 | g :
Now vou try same. Complete the following chart. N
' : . ) 7000
‘ S I
htlrn m.l:::tro~ . SHT
‘ | 0.1
s 5000 | il : ‘
5 : ' 173 Exercise 13
b _ n. . :
1 Em | Changing Units at Work
04 - | , ‘ - . ,
T _ Some of the things you use in this occupation may he measured in
10 Exercise 1 different mepric units. Practicechanging each of the following to
— . ' — N melric equivalents by mnmlmin'gtlwsv statements.
Grams to Kilograms , |
There are 100 grams i one kilogrzam, This means that 81500 cm of carpet ’.“‘““"’ s n
b )7.8 m wall length is cm
‘ - . 28 m upholstery fabric is cm
2000 grams 1< the same as 2 Kilograms, . ‘) )
o d )97 cm of matenal is . m
300018 the sameas D kg ¢ )1.5m table length is - cm
00 ¢ e same as 07 kg, and so on, I') 300 mm drafting paper s cm
' g)0.5mof fabricis _ cm
To change from grams to kilograms, you se the same procedure for h)10 em bolt length is mm
changing from millilitres to litres, o ! ) 250 cm drapery vod is A mm
A\ S ) - .02 400 mm wood panel i __._ ... . (I
. |nf0rmati0n Sheet7 k ) 500 ml of woud Stain is ‘ ]
- Try the following ones, ) | )10 m measuring tdpe is cm
wams | kilograms m} 250 ml brandy/snifter is |
: ke n) 500 g of nails B _ kg
\ ' 0)15m deskis cm
0 1000 ' ,
9000
' 24 000 y
¥
300 ' :
. 4,\ NAE - Exercise 12 .
’ Q | )
2 TME CENTER FOR VOCATIONAL EDUCATION ‘ Exercise 14



UNIT | S

SELECTING AND USING
METRIC INSTRUMENTS TOOLS AND DEVICES

OBJECTIVE
| ‘The student will recqgnize and use Selecting an improper fool or misreading a scale can result in an lmproper order ot sales
instruments, toqls, and deches for measute- form, wasted or damaged materials, excessive cost to the business, loss of customers, or injury
ment tasks In this occupation. tose!f or fellow workers, For example, measuring fot draperies with a metric.rule marked in

centimetres and recording the measurements as inches would mean the draperies you order -

¢ Given metric and Customary tools, ‘ ‘
would be much too small. Here are some suggestions:

instruments, or devices, differentiate

between metric and Customary. ' _ | | .
1. Find out in advance whether Customary or metric units, tools, instruments, or

* Given: Al . :
Given a measurement Lk, sl products are needed for a given task.

and use an appropriate tool, in-

- Sument ordeice. 2. Examine the tool or instrument before using it.

¢  Given a metric measurement task,
judge the metric quantity within 20% ~ 3. The mettic system is a decimal system. Look for units marked off in whole
and measure to the accuracy required numbers tens ot tenths, hundreds or hundredths.
by the task.

) ey 4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa.
SUGGESTED TEACHING SEQUENCE e sy Bag 86

Assemble metric and Customary mea-
suring tools and devices (rules, scales,
"( thermometer, wrenches, tapes) and _ . _ _ |
display in separate groups at leaming 6. Practice selecting and using tools, instruments, and devices.

stations. | -

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather
than common fractions (3/8).

—

[

[ ave students examine metric tools and
instruments for distingwishing character-

istics and compare them with Customary
tooks and instruments,

3. Iave students verbally describe charac:
toristics,

L Present or make available Information
Sheet 9,

5. Mix metric and Customary tools ar |
equiprient at leaming station, Give \
students Exercises 13, 16 and 17, . : L——J

v Test performance by using Section €

of *“Testing Metric Abilities,” K \ - - j

! 4 "o VA THE CENTER FOR VUCATIONAL EDUCATION Information Sheet 9
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WHICH TOOLS FOR THE JOB?

SIZING IT UP

Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled Lools and instruments for the tasks given
below. You should be ahle to use the measurement tools to the appro-
priate precision of the tool, instrument, or task.

 For the tasks below, estimate the metric measurement to within
20% of actual measureme: ', and.verify the estimation by measuting
to the accuracy required by the task.

Select and demonstrate or describe use of tools, instruments, or

devices to:
‘1. Estimate the amount of wallpaper needed to cover one wall.

"9, Determine the amount of wall-to-wall carpeting needed for a
given room.

/" 3. Determine the minimum floor space needed for a dining table
' and six chairs.

4, Design a furniture arrangement for a living room.

5. Measure the wall space to be covered with paneling.

6. Determine the proportion for a lamp andi lampéhade.

7. Design a kitchen floor plan with an efficient work triang!é.
8. Measure the size of a woven wall hanging.

9. Calculate the amount of curtain material needed for a kitchen
window.

- 10. Draw a wall elevation to scale,
11, Select a picture wall hanger.
12. Check the illumination level of a study area,

13. Check the temperature of the plant room.

Estimate * Verify

1. Floor area for display Y

2. Size of picture I ir.. .

3. Lengthof aki hen count v

4. Floor space occupied by g stereo
console

5. Ared of wall to be painted

6. Size of a fireplace

7. Heightofadoorjamb

8. Volume of a vase

9. Sizé of an"area rug

10. Size of a window casing

11. Material needed for curtaining a
“window or windows -

12. Material needed for draperies

13.  Amount of wallpaper for aroom

14. Amount of wall-to-wall carpeting
foraroom

15. Useful storage space in a cabinet
or storage area

Exercise 15
THE CENTER FOR VOCATIONAL EDUCATION
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PLANNING WITH CENTIMETRES

Measure and ciagram the classroom on the centimetre-square paper attached. Use the scale that
1cm = 1 m for drafting the floor plan. b

Y2 THE CENTER FOR VOCATIONAL EDUCATION / - . \ Exercise 17 .
\‘l ' .
ERIC ' | . .




UNIT |

OBJECTIVE

The student will recognize and use metric
and Customary units interchangeably in order-
ing, selling, and using products and supplies in

this occupation.

¢  Given a Customary- (or metric) measure-

ment, find the metric (or Customary)
equivalent on a conversion table.

o Givena Customary unit, state the re-
placement unit.

)
_ SUGGESTED TEACHING SEQUENCE,

1. Assemble packages and containers of
materials. )

2. Present or make available Information

Q

Sheet 10 and Table 3.

3. Have students find approximate metric-
Customary equivalents by using

Exercise 18,
4

17~ Test petfotmmance by wing Section Dof~ =

“Testing Metric Abilities.”

. symbol X means “nealy equal to.”

z , .
, ¢ .

Dunng the transition period there wil be a need for finding equivalents between systems.
Conversion tables list calculated equivalents between the. two systems. When a close equlvalent
is needed, a conversion table can ke used to find it. Follow these steps:

METRICCUSTOMARY EQUIVALENTS

1. Determine ‘which conversion table is needed.

-2 Lookup the known number in the appropriate column; if not listed, find numbers you
" can add together to make the total of the known number.

3. Read the equivalent(s) from the next column,

 Table 3 on the next page gives an example of a metric-Customary converswn table which
you can use for practice in finding approxiraate equlvalents Table 3 can be used with E\ermse
17, Part 2.and Part 3, ’ :

Below is a table of metric-Customary equivalents which tells you what the metic replace-
ments for Customary units are.*, This table can be used with Exerc1se 18, Part 1 and Part 3. The

linch*254cm -

1 em % 0.39 inch S 1mlx02% ltsp¥dml
Im~328feet  1foot>0.305m Imlx00Tthsp  1thsps15ml
Im>109yads 1yard~09lm 11233800z 1floz*29.6ml

1km 0,62 mile 1 mile ~ 1.61 km 11x42cups - leup 287 ml

lem x016sqin ~ Isqin®65em™. 11321 pts 1pt 0471

Im' ¥108sqft  1sqft>009m’ 113106 gt 1t 20951

3 Im x12sqyd  1sqyd 308 m’ 11%0.26 gal 1gal 33.791

i hectare > 2.5 acres lacre 04 heclare  1gram % 0.035 oz 1023 28.3¢

~lem’ 3006 cwin . ‘ﬁlcumslﬁ‘lcm . 1kg3 221 11b*0.45 kg
. Im' 353t leuft>003m’ ~ Dmetric ton 2203 1b 1tonx9072ke |
Im'x13cuyd . leuyd>08m’ IkPax0.045ps  1psiv6.895KkPa}-

Y

)
K

*Adap. . tegm Let’s Megsure Metric A Teacher’s Introduction lo Metric Measurement, Division of { Educational

mﬂicmm FOR VOCATIONAL EDUCATION

ERIC

QMIL" and Renewal, Ohio Department of Education, 63 8. Front Street, Columbus, OH 43215, 1975,
) j

- Information Sheet 10

T




CONVERSION TABLES

MILLIMETRES AND CENTIMETRES TO INCHES .
mm om in, mm ©oom in.ﬂ " mm em in,

- 100 10.0 39 ! 10 10 4 1 01 004
20 200 19 ) 20 3 2 02 008
300 300 1.8 Q) 30 12 3 03 012
400 400 157 ) 40 18 b 4 04 016
500 50.0 197 50 50 20 5 05 « -« 020
600 600 2.6 60 60 24 6 06 0.24
00 100 76 0 10 28 - 07 0.8
800 80.0 35 80 80 3.2 8 08 037
900 90.0 354 % 9.0 15 9 09 035
1000 100.0¢ 394 ' :

. INCHES TO MILLIMETRES AND CENTIMETRES
in. mm on in, mm cm in. mm em
10 T 254 ! 254 25 118 32 03
0 5080 50,8 2 508 5.1 114 64 06
3 7620 162 3 6.2 1 38 95 10
20 0160 1016 1 1016 10.2 12 127 13
50 12700 e |~ 5 1210 121 518 159 16
60 1524.0 1524 6 1524 152 3 19 19
1 17780 1778 7 1118 114 8 29 22
80 2032.0 2092 3 203.2 0.3 y
% 2286.0 286 g 2286 229
METRES TO FEET L FEET TOMETRES
m ft m f. ft m f. " m
10 1281 ! 18 10 305 I ﬂf 03 -
20 5,62 y 6.9 0 610 ) 061
) 98 43 3 o 30 X 3 091
10 13123 4 2 20 Ry N 7
30 164.04 5 16.40 50 15,04 5 152
60 196.85 6 19,69 60 18.29 6 183
10 229.66 1 na 10 034 1 213
80 96247 b 2,25 8 2,38 8 244
%0 295,28 y 2.5 ) n.43 9 24
- Table 3

in



HNY WAY YOU WANT T

.1 You are workmg manmbenordes1gn studio. With the change to | 3. Complete the Order Form using the itemslisted. Convert the ,
| metric meastrement some of the things you order, sell or use are Customary quantities to metric before filling out the form.
marked onlyfm metric units. You will need to be familiarwith | = Complete all the information (Date, For, No., etc.).
o appropriate/Customary equivalents in order to communicate with Order the following interior design supplies:
. Lustomers‘and suppliers wio use Customary units. To develop | L '
your skill use the Tsble on Information Sheet 10 and give the a ) 2gal. royal blue paint o
approximate metric quantity (both number and unit) for each of b.) 16 self-adhesive cork tiles, 12 in. by 12in. ,
" the following Customary quantities. ¢ ) Loriental rug, 6 ft. by 9 ft. S
- . _ : d ) 21bs. of sea green aquarium gravel
Customary Quantity : Metric Quantity e ) 3yds. of antique satin drapery fabnc
£ ) 2vases, 401l. oz. size.
a‘) 18in. pillow N
b ) § ft, ceiling : -\ _
1
"¢ 1 80lb.sofe ~ 1 ORDER FORM
o d) 108 yis. of capeting | . A S
e ') 8in, vase ‘ ' o ,
- . For
~f ) 1gal. containes \
g ) 2011, oz. bréndy snifter ‘ g : - ; — |
h ) 10 ft. measuring tape e ol ~ No. _ Date Wa’ntfd . X
i ) 201b. picture wall support |~ \ Deliver to o v s |
i 1 24in. mirror . : | )
k) 4in. ceramictle . QY | UNIT ITEM
. l,_ } 9in, tile I
m ) 11b. of upholstery tacks
n } 201b. bag of limestone chips
L\ 0 ) 5yds. of gold organdy fabric | : | o
2. Usethe conversion tables from Table 3 to convert the following: | - % “
2 ) 150¢m = in{g)60in. = cm
_._--__-Tﬂ.ﬂ_‘;.‘.-,._._h_.‘)_.ﬁ_cm,%_..‘--.a_-,-__.._.. - m h ) 19 m 'J‘”' Reuq u;_s_t;a._t;y _‘n__k u__,L .)‘
¢ ) 2400mm = i) dMdm = am , g -
{7 100mm = m|j) Q= cm UL —
Ce)S0mm = k) lm,= ——
£) s+ |l 1dm.e= L |

N4 THE CENTER FOR VOCATIONAL EDUCATION . ' - - Lol ‘EXETCiSé 18
Q o . ) . ~ .
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A
TESTING METRIC ABILITIES

SECTION A

1. One kilugram is about the mass
ofe:

[A] nickel
(B} apple seed
€} bashetball
[D] Volkswagen “Beetle”
2 Asquare metre is about the
area of:
[A] thus sheet of paper
[B] acard table top
[t} ;;l)edspread
(D} apostage stamp
3. Floor space in a room is
measured in:
[A] square metres
[B] square litres
B (€] square centimetrds
(D] ‘squaro pascals
4! . praper)' lengths are measured
in:
[A] centimetres
{B] litres
[C] square centimetres

[D] square metres

5. The correct way to write twenty

grams is.

(A} 2gms

(B 20Gm.
[} 204
(D} 20y

i

§. The correct way Lo write twelve
thousand millimetres is:

[A] 12.000 mun.
(B] 12.000 mm
(€] 12000mm
(] 12000 mm

.
|

S CTIONB |

7. A table measuring 60 céntimetres
also has a width of:

[A] 6000 millimetres
[B] 600 millimetres
(C] 60 millimetres

(D] 0 millmetre

8. A 750 gram wall trivet is the
same as.

[A] 0.75 kiogram

[B] 7.5 kilograms

[C] 750000 kilog-ams
(D] 7500 kilograms

SECTION C

9. To measure in centimetres you -
would use ’

[A] measuring cup
[B] rhermomiter
[C} scale

(D] mile

10. To measure in millilitres you

would use a:
[A] measuring cup
[B] scale
[C[ rule

[D] thermometer

Q THE'CENTER FOR VOCATIONAL EQUCATION'

. 11. Estimate the ler. “hof the line

segment below:

1

|
-

(4] 23 grams
' e
(B) 6 centimetres
(C] 40 millimetres

(D] 14 pascals

12 Estimate the length of the line
segment below:
. Y—'—"l
[A] 10 millimetres
[B] ¥ centimetres
(] 1 pascals
(D] 23 milligrains

SECTIOND

13. The metric unit which replaces
the square foot is:

[A] square yard
’ (B] “square metre
[C) squaremillimetre'
(D] square kilogram |
14. The metric unit which replaces
the yard is: ’
[A] metre
(B] foot
{C] centimetre

(D] millimetre

Use this conversion table to
answer questions 15 and 16.

cm n tm m

100 39 10 4
200 19 20 8
300 118 30 1.2
00 157 40 16

{ 500 197 50 20
600 236 60 24
00 276 70 28.
§0.0 315 80 32
90.0 354 90 35
1000 30.4

15. The equivalent of 95 cm is:

(A] 425in.
(B] 314in.
[C] 9%5in.
(D] 190in.

16. The eduivalent of 15 cm is:

1

(A] 315in.
(8] 15in.

(C] 39in.

0] 59, - —
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ANSWERS TO EXERCISES AND TEST

EXERCISES 1 THRL 6

w&mfﬂ FOR VOCATIONAL EDUCATION

Exercise 10 Exercise 13 . t2 |
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* SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS
N EXERCISES 1 THROUGH5 .

LINEAR

Metre Sticks
Rules, 30 cm
Measuring Tapes, 150 ecm
~ *Height Measue
*Metre Tape, 10 m
*Trundle Wheel
. *Area Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,
50 ml - 1000 mk.

- Economy Beaker, set of 6,
50 mi- i 000 ml

Metric Spoon, set of 3,
1ml-25ml

Dry Measure, set of 3, -
50, 125, 250 mi

Plastic Litre Box
Centimetre Cubes

(* Optional) ,

MASS

Bathroom Scale
*Kilogram Scale
*Platform Spring Scale
5 kg Capacity
10 kg Capacity
Balance Scale with 8-piece
mass set

*Spring Scale, 6 kg Capacity
TEMPERATURE

Celsius Thermometer

THE CEVER FOR VOCATIONAL EDUCATIUN
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL .
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by “*.”

i

-

A, Assorted Metric Hardware—Hex nuts, washexs,‘ SCrews,

cotter pins, etc.

range

™ m

Feeler Gage—13 blades, 0.05 mm to 1 mm range
Metre Tape—50 or 100 m tape

Dril Bits-Individual bits o ets, 1 mmto 13 rm range
Vemier Caliper—Pocket slide type, 120 mm range
Mictometer—Outside micrometer caliper, 0 ram to 25 mm

\

G. Thermometers—Special purpose types such as a clinical

thermometer

=

cooling systems, etc.

—

- hex key sets

e

velocity indicators

-~

ete, -

==

and storing liquids

' Temperature Devices—Indicators used for ovens, freezing/
Tools—Metric open end or box wrench sets, socket sets,
Weather Devices-Rainqgage, barometer, hm‘i\idity, wind

' Pressure Gages—Tire pressure ai, 0xygen, hydraulic, fuel,

'Velocity-Direct reading or vane type meter
Road Map—State and city road maps_
Containers—Buckets, plastic containers, etc., for mixing

0. Containers—Boxes, buckets, cans, etc., for mixingand

storing dry ingredients

Most of the above items may be obtained from local industrial, ~
hardware, and school suppliers. Also, check with your school district's
math and science departments and/or local industries for loan of their

metric measurement devices, -

lMeasuring devices currently are not available. Subslitute devices (i.¢., thermometer)

may be used to complete the measurement task.

Tools and Devices List



REFERENCES

+ Al Home with Metric Measuring. (Kit) Butterick Publishing, P.0. Box 1945, Altoona,
PA 16603, 1974, 1 flmstrip {color), 1 audio castette, Teacher , Manual (28
pages), 2 wall charts, measuring cup, gram scale, thermometet, measuring tape,

Sl .. A Metric Workbook for Teachers of Consumer and Homemghing Education.
Carole Biclefeld, compiler, Orange County Department of Education, P.0. Box
11846, Santa Ana, CA 93711, 1973, 7(_) pages ;md 35 pages.of transparency

sheet of 48 individual metric adhesive labels for sewing machine throat plate, masters, $1.50, paper.. .
: metric equivalercy chart, $75.00. : | ‘Workbook in easy-4o-use format for instyuctors in consumer sidhomemaking
" Appealing, easy-to-fse, acivity-based, resource kit for secondary homemaking education ot thesecondary level: Includes: brief history of the metric system, ‘
and consumer education. Focuses on advantages of the mettic system in sewing transparency presentation with narration on length, volume, and mass, Has '
and cooking. Teacher guide includés content for teacher, references, filmstrip . learning'by-doing exercises-with pre-test and post-test.

questions, 18 pages of reproducible aetvity sheets to familiarize students with
" basic metric units in consumer and homemaking situations, and an answer gheet. M.ETRIC SUPPLIERS

Let's Measure Metric. A Teacher's Introduction to Mebic Measurement. Divi ‘ : ; .
sion of Educatjonal Redesign and Renewal, Ohio Department of Educa- Central Instrument Company, 900 Riverside Drive, New York, NY 10032. -

tion, 65 S. set, Columbus, OH 43215, 1375, 80 pages; $1.50, I A -
nl:xr;t includir:::ci"t?ztafi:l;?:ze? s, 08 o e o Deafting Tulesand scalulor;drqfting,.anzinoenuu,dmhltecturefconvemon tables
- ' | -and slides, postems, teaching aids, dtafting bemplates. . L

Activity-oriented introduction to the metric system designed for indepen-
dent or group inservice education study. Introductory information about

‘Y A

Diek Bk Company, P.. Bo 1287, Galesburg 1L 61401,

metric measurement: reproducible exercises apply metric concepts to ' Instructional ‘qu'alitf rﬁfei; ﬁl’“o metre ifick;,fubu. height meastures, -
common medsurement sttugtlons; laboratory activitier f‘or m.dmc-)uals or | trundle wheels mei asurfn g cups and spoas, penbn o sales, gram logam ,
groups. Templates for making metre tape, litte box, square centimetre grid. - scals, fecler and depth gages; benketn, themometers, kit and other ¥ids

Measuring with Meters, or. Hou lo Weigh o Gold Brick with a eter-Stick. : Eo
Moo rsitte of Aneia, PO, Box 96, Norhfeld, 1L 50093, ., . INFORMATIONSOURCES -~ PR
1974. 93 min.. 16 mm; sound, color; $310.00 purchase, $31.00 tental. = -.:+ American Home Economies Ausociation, 2010 Massachusetis Avenue, K.W.,

Film presents units for length, area, volume and mass, relating each urlli.t',, W Washinlton,DCv 20036 o
Lo mang common objects. Screen overprints show correct use of metrie " | fooo b "
symbols and ease of metric caleulations. Relationships amdng metrig « - ° '
measures of length, area, volume, and mass are illustrated in interesting

. and unforgettable ways. ' — : Waghington ©

Metric Education, An Annolated Bibliography for Vocationl, Technicol and C vrlAmern;gg-N;:)i;;;l Mefrc Cowﬂ, 162§.!\imachuuttt .f\venue., AW Hubingion J
Adult Education. Product Utilization, The Center for Vocational Edu- | SR : o {
cation, The Ohio State University, Columbps, OH 43210,1974,149 Charts; posters, reports and pamphlets, Metric Reporter newdletter. Nationd
pages: $10.00. ' merc coordigating council epresenting indusfey, government, education,
Comprehensive bibliography of instructional materials, refefence mate- 'professional and trade organizations,
rials and resource list for secondary, post-secondary, teacher education, L
and adult basic education. Instructional materials indexed by 15 occu-

Information on the metric lgtiem, reports and pamphilets. Name and . '
addres of mietric contact person in most states e . e

Y

Auociation\of.f‘im‘m; Appliance Mmqiutuien, 90 North Wacker Drive, Chicago, - B

pational elisters, types of materials, and educational level. | IL 60608, [
Metric Education, 4 Position Paper for Vocational, Technical and Adult Edu- | X g y -
cation, Product Utilization, The Center for Vocational-Education, The - m;: "r:hi.'ﬁo" d;m‘ ptriod “t;t:x;!::;:e;?ﬁom;:?m?:;uw’
Ohio State Universiy, Columbus. O 43210, 1975, 46 pages; $3.00. "~ e N‘g oot and coardinaling i u
Paper for teachers, curriculum developeds, and administrators in voca: E f . . ]
tional, technical and adult education. Covers itsues in metric education,  National Buregu of Standatds, Office of Information Activities, U.S. Department of
 the metric syslem, the impact of metrication on vocational and technical Coramegce, Washington, DC 20234
cducation, implications of metric instruction for adult basic educa‘jon, . . , o
" and curriculum and instructional strategies. o Free and inexpensive metric charts and publications, also-lendz films and
Metrics for Home Use, Opal Massey, Willow House Publishers, P.0. Box 129, Stockton, diplays, o
CA 05201, 1974, 32 pages, paper, $2.50. . 0 F . . ,
' Py o . o o X . “"a
roos Wotkbook for individuals. Explanation is followed by questions and activities. I . ‘ " 0
@ "ividualized topicsinclude: introduction, home cooking, galories, shopping, o | ‘ : 61 >

[-R | Coking utensils, appliances, sewing, fabrics and patterna, furniture, recipes, rules
w S1 units and decimal multiples and submultiples, area and volume. -

!




